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Abstract

In this paper, we propose an active 3D shape acquisition method based on photometric stereo using camera and flash
on a smartphone. Two smartphones are used as the master and slave, in which the slave projects illumination from
different locations while the master captures the images and processes photometric stereo algorithm to reconstruct 3D
shape. In order to reduce the error, the smartphone’s camera is calibrated to overcome the effect of the lens distortion and
nonlinear camera sensor response. We apply 5-point algorithm to estimate the pose between smartphone cameras and then
estimate lighting direction vector to run the photometric stereo algorithm. Experimental result shows that the proposed

system enables us to use smartphone as a 3D camera with low cost and high quality.
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Fig. 1. Block diagram of the proposed system.
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Segmentation of foreground and background (a) Intial user input by specifying a rectangular region

(b) Initial segmentation result (c) Further user input by drawing strokes on the foreground (d) Final result.
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Fig. 4. Experimental setup.
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